. Sketch of the electronic bandstructure of unstrained and 1.4% biaxial tensile strained Ge.
rates at the same time. In Fig. 2a a TEM micrograph of 250 nm Ge 0.86 Sn 0.14 is shown. This layer thickness exceeds the critical thickness for strain relaxation by far resulting in plastic strain relaxation. Hence, a high density of misfit dislocations was observed at the GeSn/Ge-VS interface but no dislocations, e.g. threading dislocations, were found in the top part of the layer. With this technique strained Ge layers with thicknesses up to 70 nm and maximum strain of 1.4% were fabricated.
Exemplary, XRD-RSM data of a strained Ge/GeSn/Ge-VS structure are presented in Fig. 2b . Here, a Ge 0.91 Sn 0.09 buffer layer with a degree of strain relaxation of 61 % was employed and a strain level of about 1 % was measured in the Ge top layer. A crucial step towards device integration of these highly strained materials is the gate stack formation. In Fig. 3a C- (Fig. 3b) a very high inversion response even at 1 MHz was observed. Due to the much lower bandgap, minority carriers got activated leading to a high minority response in inversion. Low temperature measurements were performed to reduce the effect of minority carriers, see Fig. 4 . As can be seen for strain levels of about 1.1 % nearly no inversion response was observed, whereas at the highest investigated tensile strain of 1.4 %, the lowest bandgap of about 540 meV (see Fig. 1 ), the inversion response could not be frozen out. For Ge MOSCAPs a D it determination of about 2-5x10 12 cm -2 eV -1 was extracted. However the large influence of the minority carriers makes the D it extraction based on the conductance method challenging. 
Conclusions
Highly tensile strained Ge(Sn) layers epitaxially grown on GeSn strain relaxed buffer layer have been presented. Electrical characterization exhibits good interfacial quality of the high-k gate stacks employing HfO 2 on Ge and strained Ge. These results mark a first step towards electronic device integration of low bandgap highly tensely strained group IV semiconductors.
